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^-¥-s ^-^^m ^^^1; ^7l -B-^^li^l- <^^^o] ^ 7>^^a ^7] 

nj-B^-^^i. <>l-g-^H Ai>,E^o^ ^1^ ^ ^7>*1-^ ^-f , ^7isf ^ 
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<^M.^^]S] ^11: 5flolE^{ STACK SIMULATOR OF FUEL CELL} 

S. l-Sr '^^^^^l Al^iE^^l ^aV^o] ^^^^ HAlt!: £1^01^. 

£ 2^ ^ ^^^oll n:)-€- <^^^^1 ^^ ^]'§:^]]<=>]^]^ ^^^^ S^ltb £^^14. 

[^^'^^ ^^1 

<3> ^ ^'^^ '^S.^^] A]^Eflo11 ^t!: ^-^S AV^^l^l-^l^ ^^^^1 ^^^^V^ 

<4> t£ Id] £Al^ «>fif ^ol, <aa}.2^ol o^^^;^l Al^^e^^ ^7] ^^'^] . ■^^^] , 

<5> i 14 ^^^0)1 ^^]^ '^S.^^] ^]^mo] ^^^ofl A^^l^ ol» 

w.s11:B:a=(Breadboard)BVJi tb^f. ^^^^1 i^sf c^^^^j :^^$^] ^^1 (Balance Of 

Plant; B0P)7> 711^3^1^ 'd^i ^^S. ^1^'^^* ^ 
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<6> £ loll S-A]^ Aj^E^ofl ^^^^ 

M(lOl), <Hlo1 ^elMdODS^Bl ^^5)^ ^711- dt^sl «a-^o.s. 7>«a-*H -^^^^1 ^^SL 
S. ^^^^ ^7l ^^71(102) ^ ifl^(106)-^^Y^ wfl#^^ ^711- ^ Hfl 

#^r>^ ^7l ^^7l(108)7> ^til^m, -a-i-^l<^l^^^ ^S^^l ^:ll7]- 

<^S.^^] ^mi06)^S.^B\ Wfl#3^)^ ^^tb ^ Hll#sr>^ ^^7l(109)7> 

<8> ^Z^^ ^-^^1^ ^Z^-^71- ^i^S)^ ^H(107), iJl-^^7l<4 <iiil$* ^ 

^^^1^1^ el-^q<^l<^lE.i(i03), el-iqoiioiEKl03)«^lH ^^^^» ^^^^ ^^^^ 

7>«a-*>Qi ^S^^l >^i^(106)-2-S. ^ = (107), ^ ^z]-^ 107)5.-^^1 «a 

S.^^] ^^(106)^S ^^5]^ #3] ol^^ ^]7]^}^ c,l^^l7l7l(104)7> ^wl^i^. 

<9> ^7] -§-^71(108) ^ -g-^7l(109)<^lAi ^^^^£1^ -§-^^^ ^2]-=^ ^3(107)^ 

ao> olnfl o^S^^I ^i^(106)^S. ^7l, ^^21 -^^ ^ <g-^^ 'SiS:^;^! ^/ 

:ll> olufl, >i^(106)oflA^ ^7]^ -^4l^q ^«|-^-g-«:'fl 2l«fl ;^7l7> ^g^^^o] 

^71 7> ^71 <a^£l<^ ^7] #^^ol ^^=lt:f. 
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<12> ^7]<2\- :^o] ^S.^;^] ^.311 = ^ = 4 'ilS^^l ^1^^^^ -M^ ^ ^7H>^ 

^l^t^Sl A>oJ: o^l^tfl, Al-g.£)^ «-^o^ oj^^^l <a^5l^ 

^^^^ ^^1^}<^ cf^l Al^^B^^ jg7|.s:H<:>]: *Vcf. i4e)-A^, x:]-^^^ S^iollA-] 

^1 ^7HM ^Pif^ £.#*>^Cll alfi^ X\:(t^ 7^:^]^ b:.^o] ^i^S)^ 

<i4> 42l->^1. ^ ^^'^l ^l^:n.;^> ^^1^ :e.:E.i- c>i-g.^><^ <?ls^;^l a]^^ 

^tijSlD^, l-ol ^5>^^£]J1. a>-g-<gol. S-^V^O.^^ cflAl A> 

<15> ^ ^i^^ >^71S1 ^^^*]-7l ^s:>c^, M.efl^iiJ= 3^7]- A] ^>ll^o] ^Va|^>^ ;go. 
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<16> ^71^1 ^^^^7] ^ 4^ <^S.^^] ^^^^ ^^^11- ^7}t}7] ^ 

-^^711; ^#3;^^ ^'a- ^ 7>^t!: ^ ^ii^ ^Hrefl^lE^ ^-^^ tifl#*V^ ^z^-^ 

^ 7>^^ ^71^ ^-^1- ^#^>^ ^71 ^ ^^£lo1 ^ 

7]-^^ i^tbcf. 

<17> o]nfl, >^V7l ^71 -B-^Tjl, ^V7l ^ ^^71 ^Z]-^ -e"S-?^l^ -^^1^ "y-^ 

<18> ^7l ^7l ^1.71 o.^^^ ^ vg^^ -^r^^^ ^/^^ 

<19> olnfl, >^V7l ^Hl- >a-7l ^t^^ ^J-^^ 7]^S. ^]<^S\t^ , ^7] 

'^•7] ^lE^A^S^Ei ^£1- 7l^S ;»flo1^T:q-. 

<20> Hl-^^l^VTll^. ^71 ^71 <?1#;^1 ^ >a-7] ^#^1^ Z^-^ -fr^lS] -B-^^ 

MFMCMass Flow Meter) ^ -B-^ll" ^^7] ^ii" Al^eflolB] iS^-^S. <y#^l-^ i^tlrCf. 
<21> olnfl, ^7] ^B.^ ^7] Wm]^^ ^#5]^ -R-^* 71^5. >Hl<H^^. 

<22> Hj-^^j^].^!^^ Aj.7l ^^711^ ^^9] 1-^ >a-7l ^]^^]<=>]^] ^^S. «y^*>^ 

1-21 ^#3r>^ MFM. <y<?j5]^ <^1^^>^ ^lEl ^ <^l'i^ #* ^7l 

^^Tjls. ^^21 ^Efls. ^^m^ i^tbcf. 
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<24> o]^}, ^a-^ ^S^H ^ ^^^<=H1 n^^- <?1S^^1 Al^eflolE^s^ <a ^Al<^lo]l 

<26> i loll iA]^ wVc^ ^o], ^7] -B-g-^KlO). -H"§-^1(20) ^ ^^^1(30)7> 

<?1^^^] Al^EflolEKlOO) tfl^^l ^^^^tq-. 

<27> T^l;;^-! a] o] 100)^1 tfltfl ^7] -e-^;^l(10)S] SJ^^Hl^ ^ 

^£ ^^i(12). <a-^^JlA-1 (13)71- ^til£l^^.^7l -a-^^KlO)^ #^^1^ Al^ellolEKlOO) 
vims\^ ^7]^ ^£ ^ -a-^^ zt^l- ^#*>^ <^S. ^^^(16), ^^^(17). 

^^i(18)7> ^al^c].. 

<28> iE^, o.^^^(^20)2] ^^ofl^ ii« Al^eflolEKlOO)^ 'a^s]^ ^i. ^£ 

^ "U-^^ ^S. ^JA^(21). ^^i(22). ^>^i(23)7> ^wlslo^, ^db -B- 

-^^1(20)31 %^o\]^ Al^gllolEl(100)S--?-Bl «fl#5l^ ^.ii^l ^S., ^5. ^ z^-z^- 

^#3^1-^ ^£ ^M(i6). ^dlAi(i7), ^dl^i(18)7V 

<29> a*V, ugz^^ 0.^^1(30)01 <y^oil^ iin Al^EflolE^ (lOO)S 'i^^Sl^ "^^^^ -^S. 

^ "a-^^ ^#*>^ ^£ ^>H(32) ^ €^i(33)7> ^Hlsln^, vgzl-^^. o.:g. ^1(30)01 ^^^l 

^ ^^ Ali:eflolE-l( 100)5.-^ E-1 wfl#5]^ ^zt^^ ^S. ^ <a-^# zl-zl- ^#*>^ ^S. ^^i 
(37) ^ <a-^ ^^^(38)71- ^til^cf. 
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<3o> c^s.^^] ^^ ^-¥-<Hi^i "^^M ^-^^>^ ^^n^^t}7} ^^stbcf. -e-^i 

o\ y^^y^ S.^}t}7] ^Sfc^ S.^\t}7] ^t}c^ ^7] ^-i-^l(lO), -^^711(20) ^ 

^ -R-^:^1(30)«H1^ 'iw.(14.24,34)7> ^til^cf. 

<32> ic|-5^-Ai, <a^^^l ^11-2^1 <^1B1<^1 ^^^^ ^7] -B-^^l(lO), -R-^:^l(20) ^ 

^ -a"^7fl(30)<^l^ *1B1(15,25,35)7> <^S.^7] ^^^o] ^^.g 

<33> Aj.7i ^ES. «flti(i4, 24.34)^ ^7] -B-^;^l(10,20,30)^ ^^5^- -y-^^ 

71^5. /tflcHs)!^, >^V7l ^Hl- 14, 24.34)1- :^l<H^o.s.>>*) ocI^^t^I ^^ Al^EflolB] (100) 

vfl«ofl^^ ^v^J^>^ ^^^cJ-^>2l 2:^^ ^ ^1=1-. 

<34> «1BK15,25,35)^ (10,20,30)^ ^^^Sf 7] 

^1<Hslt^, ^7] *lEl(l5,25,35)# <ilS^;^l ^l-i-eflolEldOO) ^^<^1>H 

^71521- ^^7} 4itil^cf. Oil- 2.A>«)-7] ^*H. ^7] -^^;^l(10)fif -fr^^l(20)^ 
«1E1(15.25) ^^oil^ z]-^ ^7l ^#;^1(40) ^ ^#;^1^1(50)7V ^7l*Va^ ^A^^cf. 
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<36> ^7] <a#7ll(40)^ afl#s)^ ^y]^ ^#s>^ MFMCMass Flow Meter)(41) ^ ^7l# 

<y<^^r>a^ Aj^eflojEKlOO) ^^S. w]]#^>^ <y#^^(42)7> ^wI^Id^, MFM(41)oll>H 

^fe ^71^ oj:o] >^7i ol#^^(42)7> ;^lcH^i:f. 

<37> ^>^7>^1S, ^#;^](50)^ ^#5)^ *a=^ ^#^V^ MFMCMass Flow 

Meter)(51) ^ ^^1- ^]^^]^]B\aOO) ^^S. ^#*>^ 'y#^H(52)7> ^ajs) 

1^, MFM(41)ollAi o]^ ^^o^ oj:o] ^y] 2(52)7]- ;^lo1€ 

<38> -g.71 oi^;^](4o)^«.Ei <?1#S]^ ^715] ojul)- ^>7l ^#7ll(50)-2-S.^ 

1=^, <^1^ ^'^^HlTll ^V^tl- ^>*J--^S. C] ol>^S] 

<39> tb^, All:£llo]El(100)^ *>V+51 o.^7|l(60)7> ^7]9\ ^7] ^ 

-^^1(10)^ -^lEiClS) <i^^^t^. 

<40> <g^^^l ^7l^ ^-§-^^^<='fl^i Ir^^l ^5^j5lo], nfe^-A^ J2. 

A>s:>7l ^71 ^^^1(60)7> ^7] ^7] ■^^:^]aO)^ '^^^^ ^^tbl^l-. 

<41> >^7l ^#7ll(60)<^l^ '^I'a^H ^7l ^#^1(10)5. -a-^^rV^ ^^(61), ^^S] 

^ #^ "y^* ^#s>^ MFMCMass Flow Meter )C62). ^i-7l 1-^ ^^ ^7] -B-^ 

^ = ^ ^7l£q- -^^t!: ^^S. ^]<^t}^ ^HSS) ^ ^^S]^ ^7] -B-^;^l(io)S. ^1 

# *a^> SE^ ^^71 ^EllS. ^A>§>71 ^t!: <y^BK64)7> ^al^cf. 
<42> ^;^] aV-g-Al Aj^^s]^ 'y=^ ^7] -fr^;^lClO)S. ^^^V7l MFMC62) 

^]^^ #^ 7l^^ >a-7l ^^Cei)* 
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<44> ^7]$] <^S.^:^] ^11:211 <^lBlofl o^*>^, ^]^^ ^^^^1^ ^1^ ^7}^^ 

317}^ >iiH* ^u])^ ^^71- ^c>] ti.e^i:c3i^i- ^^^V^ ^^^^1 

Al>,Eflofl cfl^ A><y:^ ^ o;^r1-. 

<45> SE^^ ^^o^ ^^<^1 i^S] "a^^VTfl ^V<^<^> ^>£-S. ^^Al >;^ol 

i7i«a- ^£1- *fl<^> ^>H. 7>'y-^oi^ i ^a^i 3 7i'y-^ ^ 

^M'=>1f ^4 ^^^^ ^^^] f^^^ ^^«ll<^> ^^71 o^s:^ 
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^71 -^^TllSq- <?^^5lcH ^ 7>^€ ^712^ Sq^S. -y**}^ ^7l 91^^; 

13.1 

21 

^i7i^ SHI- ^ -a-^i* 7>^*v^ ^iBii- i^^rn *m ^^ 
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7] 

^1 6 

^7] ^7] wm]^^ -^^]o] -^^^ 71^5. ^^^S. 
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